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Abstract of JP2001 246744 

PROBLEM TO BE SOLVED: To prevent an 
electric short circuit between side face 
electrodes 28 by a simple structure when the 
side face electrodes 28 led out from driving 
electrodes 24 are formed to a side face of a 
piezoelectric actuator 20 in a piezoe lectric 
type ink-jet printer head in which a metallic 
cavity plate 10 with a pressure chamber 16 set 
for each nozzle 15 and the piezoelectric 
actuator of a plate form with the driving 
electrode 24 formed for each pressure 
chamber 16 are stacked with each other. 
SOLUTION: Recessed parts such as blanking 
holes 41 , etc. are provided to a face of the 
cavity plate 10 where the piezoelectric actuator 
touches, thereby preventing each of the side 
face electrodes 28 from touching the cavity 
plate. 
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PROBLEM TO BE SOLVED: To prevent an electric 
short circuit between side face electrodes 28 by a 
simple structure when the side face electrodes 28 le 
out from driving electrodes 24 are formed to a side 
face of a piezoelectric actuator 20 in a piezoe lectric 
type ink-jet printer head in which a metallic cavity 
plate 10 with a pressure chamber 16 set for each 
nozzle 15 and the piezoelectric actuator of a plate 
form with the driving electrode 24 formed for each 
pressure chamber 16 are stacked with each other. 
SOLUTION: Recessed parts such as blanking holes 
41 , etc. are provided to a face of the cavity plate 10 
where the piezoelectric actuator touches, thereby 
preventing each of the side face electrodes 28 from 
touching the cavity plate. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The mold cavity plate equipped with two or more nozzles and the pressure room for every 
nozzle of this, It consists of a piezo-electric actuator of the plate mold formed in the shape of a 
laminating on both sides of the piezo-electric sheet with the common electrode common to the 
actuation electrode and the adjoining pressure room which were formed for said every pressure 
room. The laminating of this piezo-electric actuator is carried out to said mold cavity plate so that the 
piezo-electric actuator concerned may close each pressure room in this mold cavity plate. And it sets 
on the piezo-electric formula ink jet printer head with which said each actuation electrode and the 
side-face electrode which flows on an electric target are prepared in the side face which intersects 
perpendicularly with the laminating side of said piezo-electric actuator at least. The piezo-electric 
type ink jet printer head characterized by establishing the hollow which makes non-contact each 
side-face electrode in said piezo-electric actuator to a mold cavity plate in the field where said piezo- 
electric actuator contacts among said mold cavity plates. 

[Claim 2] The piezo-electric formula ink jet printer head characterized by preparing the surface 
electrode which flows electrically to each of each of said side-face electrode in the publication of 
said claim 1 in the laminating side and the laminating side of an opposite hand where a mold cavity 
plate contacts among said piezo-electric actuators. 

[Claim 3] The piezo-electric formula ink jet printer head characterized by said hollow being the long 
gestalt prolonged along the side face of a piezo-electric actuator in said claim 1 or the publication of 

2. 

[Claim 4] The piezo-electric formula ink jet printer head to which said hollow is characterized by 
being the gestalt of a punching hole or a depression slot in one publication of said claims 1-3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the piezo-electric type ink jet printer head 
which used the piezo-electric actuator of a laminating mold for the piezo-electric actuator among the 
ink jet printer heads of a piezo-electric type. 
[0002] 

[Description of the Prior Art] The U.S. Pat. No. 5,402,159 description as advanced technology The 
mold cavity plate equipped with two or more nozzles and the pressure room for every nozzle of this, 
It consists of a piezo-electric actuator of the plate mold formed in the shape of a laminating on both 
sides of the piezo-electric sheet with the common electrode common to the actuation electrode and 
the adjoining pressure room which were formed for said every pressure room. This piezo-electric 
actuator has proposed the piezo-electric type ink jet printer head by which the laminating is carried 
out to said mold cavity plate so that the piezo-electric actuator concerned may close each pressure 
room in this mold cavity plate. 

[0003] Moreover, in the piezo-electric formula ink jet printer head of this advanced technology, on 
the side face which intersects perpendicularly with the laminating side of said piezo-electric actuator, 
at least, the side-face electrode which flows electrically in said each actuation electrode is prepared, 
and said each actuation electrode is constituted so that it may connect outside through each of this 
side-face electrode, as indicated by FIG.15 in a U.S. Pat. No. 5,402,159 description. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the thing for which the side-face electrode for 
connection with the exterior to each actuation electrode is prepared in the side face which intersects 
perpendicularly with the laminating side of a plate mold piezo-electricity actuator in this way When 
the laminating of this piezo-electric actuator is carried out to a mold cavity plate so that each of that 
pressure room may be taken up A possibility that each side-face electrode prepared in the side face 
of this piezo-electric actuator may contact to a mold cavity plate, or may contact becomes large, and 
when a mold cavity plate is metal, an electric short circuit will occur in each of this side- face inter- 
electrode. 

[0005] Then, in the advanced technology, it has prevented that an electric short circuit occurs in each 
side-face inter-electrode by making a mold cavity plate products made from a non-conductive 
ingredient, such as an alumina ceramic which has electric insulation, or inserting an insulating sheet 
between a mold cavity plate and a piezo-electric actuator. 

[0006] However, making a mold cavity plate products made from a non-conductive ingredient, such 
as an alumina ceramic, invites enlargement of a mold cavity plate like the former for holding 
predetermined reinforcement. In addition, there is a problem of inviting the rise of a material cost 
and a processing process, as a result the rise of ****** Q f a price. 

[0007] Moreover, like the latter, a mold cavity plate is made as for inserting an insulating sheet 
between a mold cavity plate and a piezo-electric actuator to metal, and it can attain miniaturization 
and low-pricing rather than the former. On the other hand, components mark of the part which 
sandwiches an insulating sheet increase, and it cannot fully attain a miniaturization and low-pricing 
at this rate. And there is a problem that the part which the leakage of ink generates increases. 
[0008] This invention makes it a technical technical problem to solve such a problem. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/4/2006 



JP,2001-246744,A,[DETAILED DESCRIPTION] 



Page 2 of 4 



[0009] 

[Means for Solving the Problem] The mold cavity plate with which this invention was equipped with 
the nozzle of "plurality, and the pressure room for every nozzle of this in order to attain this technical 
technical problem, It consists of a piezo-electric actuator of the plate mold formed in the shape of a 
laminating on both sides of the piezo-electric sheet with the common electrode common to the 
actuation electrode and the adjoining pressure room which were formed for said every pressure 
room. The laminating of this piezo-electric actuator is carried out to said mold cavity plate so that the 
piezo-electric actuator concerned may close each pressure room in this mold cavity plate. And it sets 
on the piezo-electric formula ink jet printer head with which the side-face electrode which flows 
electrically in said each actuation electrode at least is prepared in the side face which intersects 
perpendicularly with the laminating side of said piezo-electric actuator, the hollow which makes 
non-contact each side-face electrode in said piezo-electric actuator to a mold cavity plate is 
established in the field where said piezo-electric actuator contacts among said mold cavity plates. " It 
is characterized by things. 
[0010] 

[Function and Effect of the Invention] In this configuration, when the laminating of the piezo- 
electric actuator is carried out to a mold cavity plate, each side- face electrode in the side face of this 
piezo-electric actuator can prevent contacting to a mold cavity plate certainly by said hollow, 
without inserting an insulating sheet between them. 

[001 1] Therefore, according to this invention, since a mold cavity plate can be made into metal, 
without using an insulating sheet, it has the effectiveness that the fiirther miniaturization and further 
low-pricing can be attained certainly, without making [ many ] the leakage part of ink. 
[0012] Moreover, as indicated to claim 2, the surface electrode which flows electrically in said each 
side-face electrode is prepared in the laminating side and the laminating side of an opposite hand 
where a mold cavity plate contacts among said piezo-electric actuators. 

[0013] Thereby, each circuit pattern in this flexible flat cable is certainly connectable with easy 
structure to said each surface electrode pressing the flexible flat cable for connection to an external 
instrument in piles to the laminating side and the laminating side of an opposite hand where a mold 
cavity plate contacts among said piezo-electric actuators. 

[0014] Since two or more side-face electrodes in one hollow change into an insulating condition by 
being the long gestalt prolonged along the side face of a piezo-electric actuator as for a hollow as 
especially indicated to claim 3, low-pricing can be attained rather than the case where this hollow is 
prepared for every part of each side-face electrode. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained about 
a drawing. 

[0016] Drawing 1 - drawing 7 show the gestalt of the 1st operation. 

[0017] In this drawing, a sign 10 shows respectively the piezo-electric actuator of the plate mold 
with which the laminating of the sign 20 is carried out to this mold cavity plate 10 in the mold cavity 
plate made from a metal plate, and the flexible flat cable to which a sign 30 is put to said piezo- 
electric actuator 20 for connection with an external instrument, and is joined. 
[0018] Said mold cavity plate 10 is constituted as shown in drawing 5 and drawing 6 . 
[0019] That is, it is the structure which carried out the laminating of the thin metal plate of four 
sheets of the manifold plate 12 of 1 1 or 2 nozzle plates, the spacer plate 13, and a base plate 14. 
[0020] Many nozzles 1 5 for the ink blowout of the diameter of minute are drilled in said nozzle plate 
1 1 at intervals of the minute pitch P along with center line 1 la of the longitudinal direction in the 
nozzle plate 1 1 concerned. Ink path 12a is drilled by said two manifold plates 12 so that it may 
extend along with the both sides of the train of said nozzle 15, and this ink path 12a has structure 
sealed by the laminating of said nozzle plate 1 1 to both this manifolds plate 12, and said spacer plate 
13. 

[0021] Moreover, many of the pressure room 16 of the narrow width prolonged in the direction 
which intersects perpendicularly to the longitudinal center line 14a is drilled by said base plate 14. 
That head 16a is located on said longitudinal center line 14a, and each of this pressure room 16 is 
formed by turns so that it may extend to hard flow mutually alternately from now on. While head 
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16a of each of this pressure room 16 is open for free passage for the nozzle 15 in said nozzle plate 1 1 
through the breakthrough 17 of the diameter of minute currently drilled by said spacer plate 13 and 
both the manifolds plate 12, other end 16b of each of said pressure room 16 is open for free passage 
through the breakthrough 18 drilled in said spacer plate 13 to ink path 12a in said both manifolds 
plate 12. 

[0022] By this the ink which flowed in said ink path 12a from the feed holes 19a and 19b of drilling 
in the end section of said spacer plate 13 and said base plate 14 After being distributed through said 
each breakthrough 18 in said each pressure room 16 from this ink path 12a, it passes along said 
breakthrough 17 and has the composition of resulting in the nozzle 15 corresponding to the pressure 
room 16 concerned from the inside of each of this pressure room 16. 

[0023] In addition, 16d of connector pieces which converging section 16c for flow rate regulation 
which made plate thickness thin selectively was prepared in the part which adjoins the other end 16b, 
and made plate thickness thin selectively for reinforcement of the part of the center of abbreviation is 
prepared in said each pressure room 16 in one. 

[0024] On the other hand, said piezo-electric actuator 20 is the structure which carried out the 
laminating of the piezo-electric sheets 21, 22, and 23 of three sheets, as shown in drawing 7 . Among 
said each piezo-electric sheets 21, 22, and 23, in the top face of the piezo-electric sheet 21 of the 
bottom It is formed so that it may expose to right-and-left both-sides side 20c which intersects 
perpendicularly with both the laminatings sides [ in / in the actuation electrode 24 of a narrow 
width / every part of each pressure room 16 in said mold cavity plate 10 / in / in end section 24a of 
the actuation electrode 24 concerned / said piezo-electric actuator 20 ] 20a and 20b. 
[0025] To the plurality of two or more pressure rooms 16, the common common electrode 25 is 
formed in the top face of the piezo-electric sheet 22 of the next step so that it may expose to right- 
and-left [ in / a part / in 25a / said piezo-electric actuator 20 ] both-sides side 20of common electrode 
25 concerned c. 

[0026] It is prepared in the top face of the piezo-electric sheet 23 of said maximum upper case so 
that the surface electrode 26 to each of each of said actuation electrode 24 and the surface electrode 
27 to said common electrode 25 may be located in a line along with right-and-left both-sides side 
20c in said piezo-electric actuator 20. 

[0027] In addition, sign 24' and 25' throw away, and are the electrode of a pattern. 
[0028] Moreover^ in addition to the side-face electrode 28 which connects electrically each actuation 
electrode 24 and its surface electrode 26 being formed, the side-face electrode 29 which connects 
electrically said common electrode 25 and its surface electrode 27 is formed in right-and-left both- 
sides side 20c which intersects perpendicularly with vertical both the laminatings sides 20a and 20b 
in said piezo-electric actuator 20. 

[0029] In addition, as a piezo-electric actuator 20, as one pair, although the gestalt of implementation 
of a graphic display was the case where only a couple carried out the laminating of this, the piezo- 
electric sheet 21 which formed the actuation electrode 24, and the piezo-electric sheet 22 which 
formed the common electrode 25 In this invention, the pair which consists of a piezo-electric sheet 
21 which formed not only this but the actuation electrode 24, and a piezo-electric sheet 22 which 
formed the common electrode 25 may be constituted in what carried out two or more pair 
laminating. 

[0030] And to said mold cavity plate 10, the laminating of such a piezo-electric actuator 20 of the 
plate mold of a configuration is carried out so that laminating side 20b of the bottom in the piezo- 
electric actuator 20 concerned may close each pressure room 16 in said mold cavity plate 10. 
Moreover, various kinds of circuit patterns (not shown) in this flexible flat cable 30 are electrically 
joined to said each surface electrodes 26 and 27 by laminating side 20a of the upside in this piezo- 
electric actuator 20 by said flexible flat cable's 30 piling up and pressing it. 

[0031] In this configuration, by impressing an electrical potential difference between the actuation 
electrode 24 of arbitration, and the common electrode 25 among each actuation electrode 24 in said 
piezo-electric actuator 20 By distortion of the direction of a laminating by piezo-electricity occurring 
into the part of the actuation electrode 24 which impressed said electrical potential difference among 
the piezo-electric sheets 21 and 22, and reducing the content volume of the pressure room 16 
corresponding to said each actuation electrode 24 to it by this distortion The ink in this pressure 
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room 16 spouts liquid drop-like from a nozzle 15, and predetermined printing is performed. 
[0032] By the way, said mold cavity plate 10 is received in said piezo-electric actuator 20. When a 
laminating is carried out so that laminating side 20b of the bottom in the piezo-electric actuator 20 
concerned may close each pressure room 16 in said mold cavity plate 10, A possibility that each 
side-face electrodes 28 and 29 currently formed in side-face 20c of this piezo-electric actuator 20 
may contact to the metal mold cavity plate 10, or may contact increases, and an electric short circuit 
occurs each of this side-face electrode 28 and between 29. 

[0033] Then, the punching holes 41 and 42 which are the gestalten of one operation of the hollow 
which makes non-contact each side-face electrodes 28 and 29 to the mold cavity plate 10 at the part 
which corresponds to right-and-left both-sides side 20c in said piezo-electric actuator 20 among the 
base plates 14 in said metal mold cavity plate 10 are drilled so that it may extend along with side- 
face 20c. 

[0034] Since it is avoidable that each side-face electrodes 28 and 29 of right-and-left both-sides side 
20c in said piezo-electric actuator 20 contact to the mold cavity plate 10 with drilling of these 
punching holes 41 and 42, it can prevent certainly that an electric short circuit occurs between each 
of these side-face electrodes 28 and 29. 

[0035] In this case, said punching holes 41 and 42 can attain low-pricing rather than the case where 
it prepares for every part of each side-face electrodes 28 and 29 by constituting in the long slotted 
hole which is prepared for every part of each side-face electrodes 28 and 29 and which is prolonged 
along with side-face 20c as it illustrated, although you could constitute. Moreover, it can perform 
preparing said hollow easily by punching press working of sheet metal by [ which drilled the hollow 
which makes non-contact said each side-face electrodes 28 and 29 to the mold cavity plate 10 in the 
base plate 14 as described above ] piercing and making it holes 41 and 42. 
[0036] Next, drawing 8 shows the gestalt of the 2nd operation. 

[0037] As a hollow which makes non-contact said each side-face electrodes 28 and 29 to the mold 
cavity plate 10, as described above, the gestalt of this 2nd operation is replaced with constituting in 
the punching holes 41 and 42, and is used as the base plate 14 in the mold cavity plate 10 in the 
depression slot 43 which carried out depression formation. 

[0038] this depression slot 43 — each side-face electrodes 28 and 29 — ** ~ it can prevent certainly 
that an electric short circuit occurs between each side-face electrodes 28 and 29 like the above by 
preparing so that it is alike, and it may prepare or it may extend along with side-face 20c of the 
piezo-electric actuator 20. Moreover, strong lowering is avoidable from the case where said 
punching hole is drilled, by having made it the depression slot 43. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the gestalt of operation of the 1st of 
this invention. 

[Drawing 2] It is the perspective view showing the end section of a mold cavity plate and a piezo- 
electric actuator in said drawin g 1 . 

[Drawing 3] III-III of said drawin g 2 It is ************ 

[Drawing 4] It is an expanded sectional view in the condition of having carried out the laminating of 

a mold cavity plate and the piezo-electric actuator in said drawing 3 . 

[Drawing 5] It is the decomposition perspective view of said mold cavity plate. 

[Drawing 6] It is the partial amplification perspective view of said mold cavity plate. 

[Drawing 7] It is the decomposition perspective view of said piezo-electric actuator. 

[Drawing 8] It is the partial amplification perspective view showing the gestalt of operation of the 

2nd of this invention. 

[Description of Notations] 

10 Mold Cavity Plate 

1 1 Nozzle Plate 

12 Manifold Plate 

13 Spacer Plate 

14 Base Plate 

15 Nozzle 

16 Pressure Room 

20 Piezo-electric Actuator 
21, 22, 23 Piezo-electric sheet 

24 Actuation Electrode 

25 Common Electrode 

26 27 Surface electrode 
28 29 Side-face electrode 
30 Flexible Flat Cable 

41 42 Punching hole 
43 Depression Slot 

[Translation done.] 
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DRAWINGS 




[Drawing 2] 
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[Drawin g 5] 
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[Translation done.] 
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